Objective: The purpose of this study was to provide a detailed analysis of surgical and functional outcomes after correction of acquired buried penis in the adult. Materials and Methods: From 2006 to 2016, we retrospectively reviewed 47 patients undergoing surgical treatment for the correction of buried penis. Functional and surgical outcomes, as well as patients' satisfaction were the main endpoints. Results: The most common complains at presentation were recurrent uro-genital infections, sexual dysfunction, voiding dysfunction and Lichen Sclerosus (LS). Surgical management steps included: circumcision (27.66%), scrotoplasty (19.14%), V-Y skin plasty (4.25%), split thickness skin graft (STSG) 12.76%, full thickness skin graft (FTSG) 36.17%, suprapubic fat pad excision (57.44%), abdominoplasty (25.53%), division of the suspensory ligament (36.17%). Postoperative complications were recorded in 15% of patients. Vaginal penetration and erectile function ended up being more effective in 97.87% (46/47) and 42.55% (20/47) of patients. Improvement in penile erogenous sensation was in 6.38% (3/47). Aesthetic appearance of genitalia fully satisfied 36.17% of patients (17/47). Overall patients' satisfaction rate resulted 76.59% (36/47). Conclusion: Management of adult acquired buried penis still remains a challenging task to achieve, however excellent cosmetic results can be obtained by surgical reconstruction.
Lichen Sclerosus (LS) (7) ; in the majority of patients more conditions coexist. The development of buried penis occurs thanks to the elasticity of penile skin and dartos, which can slide and migrate distally while the corpora remain firmly attached to the pubic branches (8) . In obese patients as well as in case of diffuse lymphoedema, the pre-pubic tissue progressively envelopes the penis rendering local hygiene impossible (9) . Similarly, excessive removal of penile shaft skin during circumcision, either due to surgical error or because all penile shaft skin was affected by LS, may trap the penile shaft in the pre-pubic adiposity. Moreover, diabetes mellitus, which is a relatively common finding on obese patients, may impair immunity response to local and systemic infections and therefore worsen patients' prognosis (10) . Buried penis profoundly impacts patients' quality of life, as sexual and voiding function are severely compromised. In particular, during micturition, the pooling of urine and the lack of hygiene leads to skin maceration and to recurrent urinary tract infections. Moreover, the maceration of skin, which is not meant to be in contact with urine for prolonged time, may be responsible of the development of permanent degenerative changes such as LS and Carcinoma of the Penis (CP). Substantial quality of life improvement has been consistently reported after definitive surgical management (11) . The rationale of the current study was to provide a detailed analysis of surgical and functional outcomes after surgical management of acquired buried penis in the adult, in order to describe the better choice of treatment.
MATERIALS AND METHODS
After Institutional Review Board approval, we retrospectively identified in this single-centre observational study all patients who have undergone surgical management of acquired buried penis between January 2006 and December 2016. Demographic characteristics of patients, comorbidities, surgical procedures carried out, intra-and postoperative complications and functional outcomes after penile reconstruction were retrospectively reviewed.
INTRODUCTION
Buried penis is a congenital or acquired condition, in which the phallus is partially or totally hidden below the surface of the skin. Keyes in 1919 first stated that "absence of the penis exists when the penis, lacking its proper sheath of skin, lies buried beneath the integument of the abdomen, thigh or scrotum" (1). Concealed penis (2), webbed penis (3) and inconspicuous penis (4) are sometimes used as synonyms (5) . In most cases adult acquired buried penis is secondary to morbid obesity (6), diffuse lymphedema and skin contracture due to scarring of degenerative conditions like
The type of surgical procedure was decided according to the extent of the suprapubic adiposity and the availability and quality of penile skin. Overall, abdominal and scrotal skin quality was determined preoperatively, while the characteristics of penile skin were assessed intraoperatively after surgical exposure of the penis. Each patient signed a written fully informed consent statement to the surgical procedure. In case of phimosis, surgery always began with a dorsal incision of the phimotic ring, in order to guarantee adequate exposure of the penis and to assess the quality of the glans penis mucosa. A circumcising incision was then performed around the corona to free the penile shaft from the surrounding tissues. Apronectomy was carried out through a transverse abdominal incision including a lozenge of skin, in order to remove the excess of skin and adipose tissue in the prepubic region. Following apronectomy, a suction drain was left in the cavity to reduce the risk of haematoma formation. A thick split thickness skin graft (STSG) harvested from a relatively non-hair bearing area of the abdomen was applied on the denuded dartos to reconstruct the shaft skin. When affected by LS, the mucosa of corona and glans were reconstructed with a thin STSG (0.016 inch) harvested from the inner thigh with air dermatome, as previously described by Garaffa et al. (12) . Postoperatively, a compressive penile dressing and an indwelling urethral catheter were left in place for 1 week to optimize graft take. Patients were routinely discharged after removal of dressing and urethral catheter. From 2 weeks postoperatively, patients undergoing skin grafting were advised to introduce Phosphodiesterase Type 5-inhibitors (PDE5-i) therapy, in order to encourage nocturnal erections and to promote the stretching of the graft. In this way, the scar contracture that would naturally occur during the graft healing, was minimized. Upon discharge, patients were routinely reviewed in the follow-up period at the fourth and eighth week after surgery. Surgical outcomes were assessed at the postoperative follow-up visits using the Patient Global Impression of Improvement (PGI-I) questionnaire, in order to evaluate the functional outcomes and their satisfaction rate after surgery (13) . PGI-I estimated the score that best described the postoperative condition, from 1 (very much better) to 7 (very much worse). Moreover, the International Index of Erectile Function (IIEF-5) was used to assess preoperative and postoperative sexual function (14) . We used the abbreviated version, also known as IIEF-5 in the validated Italian version (15) . The scale considered the presence of the erectile dysfunction, classified as follow: severe (IIEF-5 ≤ 10), moderate (IIEF-5 between 11 and 16) and mild (IIEF-5 between 17 and 25). The Hospital Anxiety and Depression Scale (HADS) questionnaire determined the levels of anxiety and depression that a patient was experiencing pre and postoperatively, with a score from 0 to 21, categorized as follow: normal (0-7), borderline abnormal (8-10), abnormal (11-21) (16). The differences between pre-and postoperative IIEF-15 and HADS score were compared using a paired samples Student t test. All tests were two-sided with a significance set at p ≤ 0.05.
RESULTS
Overall, 47 patients were eligible in the study. The mean age at the time of surgery was 51.8 ± 18.38 years (range 43-69 years). Patients' demographics are reported in Table 1 . The average BMI was 30 ± 2.32. 16/47 (34.0%) patients were diabetics. The most frequent reported complaints included recurrent genital infections (8.51%), sexual dysfunction (27.66%), voiding dysfunction (27.66%), LS (10.63%) and a combination of both sexual and urinary dysfunction (25.54%) (Figure 1) . The type of surgical approach was tailored on the individual characteristics of each patient. Surgical procedures included circumcision (27.66%), scrotoplasty (19.14%), V-Y plasty of the pre-pubic region (4.25%), skin grafting of the penile shaft (thin STSG 12.76% -thick STSG 36.17%), suprapubic fat pad excision (57.44%), abdominoplasty (25.53%) and division of the suspensory ligament (36.17%) (Figures 2-6 ). The average hospital stay was 7 ± 2 days (range 2-14 days). No intraoperative complications were recorded. Postoperative surgical complications occurred in 14.9% (7/47) of cases. Complications were managed conserva- tively in 5 patients while surgical intervention was necessary in the remainder, as summarized in Table 2 . Functional results after reconstructive surgery are reported in 
DISCUSSION
Buried penis is a non-specific term indicating both a pediatric and adult morbid condition characterized by the complete entrapment of phallus secondary to congenital or acquired etiologies. Acquired buried penis is becoming increasingly common, in concurrence with the prevalence of obesity (17) . Nonetheless, no reliable data about the exact incidence of buried penis in adults are available.
In fact, this condition can significantly affect patients' quality of life as it compromises sexual and urinary function and renders urogenital hygiene almost impossible (10, 18) . Furthermore, buried penis can be secondary to excessive pre-pubic adiposity or lymphoedematous tissue or to excessive penile shaft skin removal during circumcision (6) . During micturition, urine from the buried urethral meatus drips over the scrotum and the thigh resulting in tissue maceration, infection, inflammation, scarring and chronic skin changes (19) .
The main proposal for the management of adult buried penis is surgical correction. Several surgical techniques have been described, depending on the etiology of the buried penis. When insufficient penile skin is available, either due to previous overzealous circumcision or because all skin is affected by LS and therefore needs to be removed at the time of surgery, adequate cover can be achieved with a STSG (20) . In case of excessive penoscrotal lymphoedema, all the lymphoedematous tissue has to be excised down to Buck' s fascia on the penis and spermatic fascia on the testicles. Genital skin cover of the penis is achieved with preputial flaps, as they are never affected by lymphoedema, and STSG while scrotal reconstruction is achieved with craniodorsal flaps (21) . If excessive suprapubic adiposity is the cause of the buried penis, the excessive adipose tissue has to be completely removed, either through an open suprapubic fat pad excision or liposuction. If excessive abdominal skin is present, the patient needs also to undergo an apronectomy to allow adequate exposure of the genitalia. Suspensory ligament division can be performed in combination with suprapubic fat pad excision in order to gain some extra penile length (17) . Donatucci et al. described a treatment algorithm ranging from release of scar contracture and primary closure (10) . If insufficient release of the phallus through scar release occurs, then panniculectomy is justified. Depending on the adequacy of skin or soft tissue for closure, the next step would be to use primary skin closure versus Z-plasty. If native skin is not available and/or of poor quality, then split thickness skin grafts or flaps may be necessary. Skin flaps should only be used when an inadequate graft bed exists (14) . As a common rule, in case of LS, genital skin should not be used for repair, as it can potentially develop LS in the future and STSG are the solution of choice (12) . Generally, thick STSG tend to heal with less contracture and dyschromia than their thin counterparts and therefore are ideal for penile shaft cover in patients who are keen to resume sexual activity. On the other hand, thin STSG tend to have a better take and are therefore the solution of choice for coronal and glans reconstruction (9, 22) . The current series confirms the importance of surgically addressing buried penis in order to improve sexual and urinary function, which translates in a significant improvement in overall quality of life. In particular, according to literature, sexual penetration became possible in about 98% of cases and more than 90% of patients were satisfied with the outcome of surgery (9, 23) . However, the main limitation of the current study was represented by the small number of the study cohort.
CONCLUSIONS
Surgical management of acquired adult buried penis is necessary as this condition can have a profound negative impact on quality of life.
In expert hands, excision of excessive adipose/lymphoedematous tissue and of genital skin affected by LS followed by reconstruction with STSG yields satisfactory functional results and allows restoration of sexual and urinary function in most patients.
